Objective-Several studies have compared attenders and non-attenders in organised cervical screening programmes but few have analysed subgroups of attenders and non-attenders. This study presents social and other characteristics of such subgroups. Setting-Aarhus County, Denmark. Methods-A case-control study in a cohort of 133 500 women, aged 23-60, included in the programme from 1 October 1990 to 1 April 1994. The participation rate was 75%, and those taking part comprised women with opportunistic screening or who had had a smear owing to symptoms in the previous three years ("active" attenders), and women who were invited for screening because they had not been otherwise tested (
"Passive" (n =708) and "active" attenders (n =692) were compared. Women who had never had a smear test ("never" attenders, n = 287) were then compared with "ever" attenders (n = 1215)-that is, women who had not had a smear test during the previous 42 months, but had had at least one previous test. Data were collected by mailed questionnaires. Results-The response rate was 81% and 53"10 for attenders and non-attenders, respectively. After correction for age, there was no difference between the "active" and "passive" attenders for cancer risk factors (smoking, age of first intercourse, number of sexual partners, and social group), or in the degree of responsibility for close relatives, but "active" attenders seemed to have more frequent contact with their general practitioner. "Never" attenders had less frequent contact with their general practitioner than "ever" attenders. They were more often living alone and nullipara, but had no overrepresentation of cancer risk factors. Conclusions-Increased effect cannot be obtained by focusing on the described groups, but by increasing the participation rate. "Never" attenders do not belong to a special risk group.
It is well known that overdue cervical screening gives a higher risk for cervical cancer. ' 2 In 1986 The Danish National Board of Health published guidelines for cervical cancer screening in Denmark, and by the beginning of 1994 nearly all counties in Denmark had organised cervical screening programmes. ' The organised screening programme in Denmark (population 5.5 million), together with non-organised screening, has reduced the incidence of cervical cancer to under 550/year, from a level of over 900/year at its maximum in the 1960s,'
In the absence of organised screening for cervical cancer the frequency of Pap smears varies a lot between and within different populations.' 6 In Denmark the attendance rate has risen from 50-60% in non-organised screening programmes to 70-90% in organised screening programmes. 6 7 Failures of non-organised screening programmes have been attributed to the fact that women who attend spontaneously are those at lower risk ": a number of studies have found that most smears in non-organised screening programmes are taken from young,9-13 highly educated, married women."
In 1989 an organised cervical screening programme was introduced in Aarhus County, Denmark. All women aged 23-60 who had not had a Pap smear during the previous three years were specifically invited to a screening. From 1 February 1991 to 31 January 1994 the total average attendance rate was 75%.
After correcting for the well known fact that non-attenders often belong to older age groups, we showed in a previous study that in the organised screening programme in Aarhus non-attenders differed from attenders in having fewer contacts with their general practitioner, and that non-attenders did not especially belong to the risk group of cervical cancer. ,. This agreed with other studies. IS Attenders and non-attenders both consist of subgroups. The attenders comprise women who would also have participated in unorganised screening either owing to opportunistic screening or owing to minor gynaecological complaints, and of women who react to the specific invitation. Non-attenders in a defined period comprise women "never" examined and women previously examined at least once ("ever" examined). Until now few studies have compared these subgroups. The registration in the database in Aarhus allowed us to follow up these subgroups separately. We do not exactly know the answer to the question: Is the reason for a decrease in the incidence of cervical cancer in an organised screening programme due to the fact that contact is made with women at high risk, or that contact is made with more women?
Nor do we know whether the never screened women belong to a special risk group for 'cervical cancer among the non-attenders in a given time period. Answers to these two research questions may improve and focus efforts to further development of the screening programme.
This study, therefore, compared the two subgroups of attenders and the two subgroups of non-attenders to determine any differences in social characteristics, health behaviour, and risk factors between the groups.
Patients and methods
A central database with results of smear tests was established in Aarhus County (n = 600 000 inhabitants) in 1977, containing data of all tests from hospitals and general practitioners, and most tests from specialists. Before the start of the organised screening programme in 1989 an unorganised opportunistic screening approach was used.
General practitioners performed more than 80% of all smear tests in the new programme, and they performed all the invited screenings. All tests in the new programme were classified into three groups: routine screening after invitation, screening because the patient suggested/wanted the test (opportunistic screening), and a smear test because of symptoms. All results ofthe smear tests, indications, and all non-attenders/attenders tt Unemployed, in rehabilitation, supplementary benefit or early retirement, housewife, etc. Table 4 Cervical cancer screening practice according to selected variables concerning women's relation with general practitioner. Non-attenders are divided into women "never" registered in the database and women "ever" screened (last screening more than 42 months ago) ,. are registered and updated in the county based database.
Our study was designed as a case-control study in a cohort. The cohort, 133 500 women in all, aged 23-60, was the target group for the organised screening. Database information on Pap smears between I October 1990 and I April 1994 divided the cohort into cases (nonanenders) and controls (anenders).
A total of 1502 women were randomly selected from the group of non-anenders, and 1400 women matched for age from the group Table 5 Cervical cancer screening practice according to selected variables concerning women's responsibility for relatives. Non-attenders are divided into women "never" registered in the database and women "ever" screened (last screening more than 42 months ago) .. tt Unemployed, in rehabilitation, supplementary benefit or early retirement, housewife, etc.
Non-attenders
:j::j: Not possible to obtain a 95% confidence interval because of small numbers at the different levels.
of attenders (selection in five-year age groups). All the women lived in Aarhus County on 1 January 1994. In our analysis of the non-attenders we excluded the group of women who had had a hysterectomy and those who had personally/ actively asked to be exempted from the screening programme (n =159). It is technically not possible to separate the two groups, but we know from the database that the latter group is very small (about 10-20 women annually).
Therefore, we neglected these few women and suggested that our non-attender group still contained most of the women who were non-attenders principally owing to resistance to the organised screening programme.
The definition of the subgroups was (a) attenders, who had had at least one test in the previous 42 months and (b) non-attenders, who had not had a smear during the previous 42 months.
Attenders were subdivided into (a) "active" attenders: women who on their own or on their doctor's initiative had had a smear test because of symptoms or signs, and women who had had a smear test because they or the general practitioner had suggested it-that is, opportunistic screening (n =692) and (b) "passive" attenders: women who had had a smear test because of the specific invitation to the organised screening programme (n = 708). These women were the additional attenders, who entered the database owing to the move to an organised programme which gave a specific invitation to those not otherwise investigated.
The non-attenders were subdivided into (a) "never" attenders: women who had never been registered as having a smear test after the database was established in 1977 (n =287) and (b) "ever" attenders: women who had been registered as not having had a smear test during the previous 42 months but had previously had at least one smear test registered in the database (n =1215).
The women in the study sample received a mailed questionnaire together with a short explanatory letter and a stamped addressed envelope. The answers in the questionnaire were anonymous. Two reminders were sent to all women within one month. The questionnaire requested information on social background, education, employment, health related behaviour, sexual behaviour and relation to their general practitioner. This paper reports only parts of the information from the questionnaire, in accordance with the stated aim.
STATISTICS
The relation between the outcome variables ("passive"/"active" attenders and "never"/ "ever" attenders) and each of the predictor variables was assessed by a univariate and multivariate analysis corrected for other predictors of interest.
In the univariate analysis we tested whether the relation between the predictor variable and the outcome was the same for all age groups (age stratified). The multivariate analysis was done by logistic regression models. We found a homogeneous trend for all age strata in the univariate analysis. Potential interaction effects between age and predictor variables have therefore not been analysed. (The study did not focus on age as a screening predictor because this has been well analysed in other studies.) The level of significance in the analysis was 5%.
Statistical evaluations by the univariate analysis were carried out with the SPSS and EGRET programs. The multivariate regression models were conducted with the EGRET program only.
Results
Of the invited 2902 women, 1984 (68%) returned a completed questionnaire. Forty one questionnaires were returned but not completed, because of illness or because the respondents were fundamentally against participating in the study. These questionnaires were not included in the analysis. The response rate for attenders was 81 % and for nonattenders 53% (43% for "never" attenders and 53% for "ever" attenders). There was virtually no difference in response rate between "active" and "passive" anenders-80% and 79.6% respectively.
Thus the final sample of the study comprised 111 "never" attenders, 578 "ever" attenders, 567 "active" attenders, and 551 "passive" attenders, The response rate between the different questions varied by only 5%.
"PASSIVE" ATrENDERS COMPARED WITH "ACTIVE" ATTENDERS As expected a major proportion of the "passive" attenders belonged to older age groups, but investigating age as a predictor was outside our aim, and all analyses were corrected for the influence of age.
The "passive" attenders had fewer gynaecological diseases that required contact with their general practitioner, and fewer used contraceptives prescribed by doctors (table 1). They had also had fewer consultations in the previous year, but this was not significant (P = 0.053 in the univariate and P = 0.121 in the multivariate analysis). The presence of children in the household did not seem to influence the attendance rate. Table 2 shows that women who had close relatives for whom they might feel responsible had the same screening practice as the other women. There was no difference in marital status, parity, or way of living. Table 3 presents the risk factors for cervical cancer. Apart from "active" attenders having a larger number of sexual partners, there was no significant difference between "passive" and "active" attenders, "NEVER" ATTENDERS COMPARED WITH "EVER"
ATrENDERS
The "never" attenders had fewer contacts with their general practitioner than "ever" attenders: they had fewer consultations, fewer gynaecological diseases that required contact with their general practitioner, fewer used contraceptives prescribed by doctors (30.0% v 44.6%), and fewer had their children at home (table 4).
Significantly more "never" attenders were nullipara and more lived alone (table 5). The univariate analysis showed that nearly twice as many "never" attenders as "ever" attenders were unmarried, but there was no significant difference in the multivariate analysis.
"Never" attenders did not belong to a specific risk group, compared with the "ever" group (table 6 ). There were no significant differences in the variables: school education, professional education, present social situation, and smoking habits. Additionally, not apparent in table 6, three times more "never" attenders were students (18.9% v 6.8%), many more "never" attenders had a college graduation (52.2% v 35.3%), and fewer had a job with an income (54.1 % v 65.7%). And "never" attenders had fewer sexual partners (significant only in univariate analyses) and a later sexual debut.
Discussion
This study only considers the characteristics of the different groups of attenders and nonattenders and does not look at any hard end points, such as the incidence of cancer.
The response rate by "active" and "passive" attenders was virtually the same, and quite high (80% and 79.6% respectively). When we compare the two subgroups of attenders we have no reason to expect a differentiated misclassification due to selection, which might distort the results.
When the two groups of non-attenders were compared a greater selection of those who were well educated and of higher social class might have been expected in the responding part of the "never" group. This demands great caution in interpreting the trend to higher education and lower number of risk factors in the group, but it does not alter our conclusion that they are not a priori a special risk group among non-attenders (but the fact that they have never had a smear test makes them over the years a special risk group compared with the "ever" group, who may benefit from many years' protection from a previous negative smear).
Our definition of "active" and "passive" may be problematic. Some of the "passive" attenders might have participated in non-organised screening if a systematic programme had not existed. The organised screening programme is quite new, however, starting in 1989, less than a year before the start of our sampling period. Therefore, we are confident that it is fair to postulate that most "passive" attenders come from the group that is new to organised screening, compared with non-organised screening.
The focus for our study was not to investigate the effect of age on participation, but the study, like many previous ones," showed that the percentage of women screened in the older age groups seems to rise in an organised screening programme.
The more frequent use by "active" attenders of medically prescribed contraceptives, and the likelihood that they had more gynaecological diseases, may partly explain their trend (nonsignificant) towards visiting the general practitioner more often, but it might also indicate a general trend in their attitudes to the health care system.
To be responsible for close relatives did not seem to influence the attendance rate in an organised screening programme (table 2) .
Only one risk factor (number of sexual partners) was significantly different between the two attender groups (table 3) . There was no difference between "passive" and "active" attenders for the risk factors education, social Larsen, Olesen situation, smoking habits, and age of first intercourse.
It is difficult to compare the results of our study with other studies because hardly anyone has made this comparison between two subgroups of attenders and non-attenders in an organised cervical screening programme.
One study compared "active" and "passive" attenders with non-attenders, I. but not with each other. In that study, both "active" and "passive" attenders compared with nonattenders were younger, not living alone, more often had a job, and had recently been in contact with the health care system.
We expected that women who had never attended a screening programme would have the same characteristics as the "ever" group, but more pronounced. This expected tendency was correct for the degree of contact with the general practitioner (the "never" attenders had fewer contacts). With respect to the degree of responsibility for others/having close relatives, more than twice the proportion of "never" attenders were nullipara and more were living alone.
Surprisingly, "never" attenders do not seem to be a higher risk group than "ever" attenders. In fact, "never" attenders had fewer sexual partners, a later sexual debut, and a higher education level (not significant).
The study by Nicoll et al can be compared with our "ever" and "never" attenders. They found that "never" attenders, compared with other attenders, comprised a higher proportion of women without children, women living alone, and not belonging to specially low social groups." Our study confirms these results. A 20 year old Swedish study from a city and not from a county or region found on the contrary almost no difference between the two groups of non-attenders."
Our study could not prove that new attenders in a screening programme belong to a special risk group, and it showed that the "never" attenders may belong to a low risk group. We conclude, therefore, that the best improvement in a screening programme may result simply from trying to increase the attendance rate. We could not identify special risk groups among non-attenders or new attenders in the organised screening programme that we should focus on particularly, but we may focus more on the "ever" group than the "never" group among non-attenders. On the other hand, we know that attendance, even if rare, may give some protection, which the "never" group does not have.
The study has contributed a little to an understanding of why some women participate and some do not. Further qualitative and quantitative studies on this topic are recommended.
